
 
 

 

 

 

 

July 28, 2017 

VIA ECFS         
 
Marlene H. Dortch, Secretary       
Federal Communications Commission 
445 Twelfth Street, SW 
Washington, DC  20554 
 
 
Subject:  Ex parte presentation – WC Docket No. 10-90 
  CAF Phase II competitive bidding auctions Public Notice 
 
 
Dear Ms. Dortch: 

On July 27, 2017, Hughes Network Systems had separate telephone calls with 
David Grossman of the Office of Commissioner Mignon Clyburn and Amy Bender of the 
Office of Commissioner Michael O’Rielly regarding the draft Connect America Fund 
(“CAF”) Phase II auction procedures public notice released July 13, 2017 for 
consideration at the Commission’s August 3, 2017 Open Meeting.1  Hughes was 
represented by outside counsel L. Charles Keller of Wilkinson Barker Knauer LLP, and 
myself.   

In the meeting, we discussed how Hughes’s proposal to incorporate time to 
deploy into the CAF Phase II auction process2 relates to the Draft Public Notice’s 
questions about “the assumptions an applicant will need to make about network usage 
and subscription rates when determining whether it can meet the public interest 
obligations for its selected performance tier and latency combination(s).”3  The Draft 
Public Notice “seek[s] comment on whether we should require each service provider to 
assume a subscription rate of at least 70 percent,” noting that some parties “have 
suggested that we should not expect that all end users passed by a Phase II support 
recipient will subscribe to a service package at speeds required by the relevant 
performance tier, or that they will subscribe to the provider’s service at all.”4 

                                                      
1 “Comment Sought on Competitive Bidding Procedures and Certain Program Requirements for 
the Connect America Fund Phase II Auction (Auction 903),” Public Notice (draft), FCC-
CIRC1708-01 (rel. July 17, 2017), available at 
http://transition.fcc.gov/Daily_Releases/Daily_Business/2017/db0713/DOC-345792A1.pdf (“Draft 
Public Notice”) 
2 See Ex Parte Letter from Jennifer Manner, Hughes, WC Docket No. 10-90 (filed July 10, 2017) 
attaching Scott Wallsten, “A Proposal to Incorporate Time-to-Deployment Into CAF Phase II 
Auction Scoring.” 
3 Id. at 12 ¶ 36.   
4 Id. 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2017/db0713/DOC-345792A1.pdf
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We discussed how a take-rate metric of this sort is appropriate because it 
correctly reflects the reality that no broadband provider ever achieves 100% 
subscribership for its service.  In an area where a subsidy is necessary, the available 
revenue from subscription affects the provider’s bidding strategy.  This is true whether 
the provider is planning to deploy terrestrial facilities or allocate satellite capacity 
resources. 

It would be entirely artificial, however, to presume that a broadband provider in a 
new subsidized area will experience a static take rate.  A provider entering a previously 
unserved area will experience an increase in subscribership as time goes by.  This will 
occur in part because customers will become aware of the newly available service over 
time, but also significantly because the build-out of the provider’s network facilities will 
gradually enable it to serve more customers.  Using the Draft Public Notice’s proposed 
70% take-rate factor as an example, it would not be possible for a terrestrial, fiber-based 
provider to serve 70% of the locations in the area it wins in the CAF-II auction until it had 
built out to reach at least that many locations – which, under the Commission’s rules, 
could well be after five years.5 

As a result, it is crucial for the Commission to ensure that the auction mechanism 
adequately captures the variation in time to deployment among service providers.  In 
particular, Hughes urges the Commission to include the following question in the Public 
Notice: 

Does the presumed take rate need to change over time to reflect the 
number of locations that a bidder is able to serve in a given year?  For 
example, if a provider will only have facilities in place in year 2 to serve 10 
percent of the eligible locations in its bid area, should it be required to 
make its assumptions based on this take rate in that year? 

The attached materials were provided to the meeting participants.  Please direct 
any questions regarding this filing to the undersigned. 

Sincerely, 

 /s/    
Jennifer A. Manner 
Senior Vice President, Regulatory Affairs 

 
Enclosures 
 
cc: David Grossman 
 Amy Bender 

                                                      
5 See 47 C.F.R. §54.310(c).   
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The quality and scope of satellite broadband services continues to increase at a rapid pace. 

• Hughes announced in early June that its EchoStar XIX satellite (also called HughesNet 
Gen5) was already serving over 200,000 households in just two months of operation. 

• Satellite service continues to improve.  Gen5 service features include: 
o Full geographic coverage in the continental United States, Puerto Rico and parts 

of Alaska 
o Faster speeds including and exceeding 25/3 Mbps 
o Greater capacity 

 Improved compression and caching technologies to minimize data usage 
o Features to minimize the impacts of latency 

 Caching and techniques to speed up website loading 

• The record shows that satellite broadband customers are just as satisfied as broadband 
customers on other technology platforms. 

The CAF bid-weighting matrix should reflect the Commission’s strong new commitment to 
evidence-based, data-driven economic analysis. 

• The current weight for high speed does not reflect actual economic data on consumer 
speed preferences. 

o No economic or other analysis supports the specific weights currently applied to 
speed tiers. 

o Satellite providers may be the most efficient providers in very high-cost areas, 
and (contrary to the Power Companies’ assertions) nothing in the record refutes 
that. 

 Satellite providers offer comparable service at a lower cost in areas where 
terrestrial costs are high. 

 If the Power Companies are right that satellite providers’ costs make it 
impossible to compete in the auction, then they will lose even without a 
latency penalty. 

 Satellite providers’ costs to participate in CAF Phase II will be affected by 
the capacity limits required by the CAF rules. 

• The record does not support such a large latency penalty. 
o Satellite broadband customers are just as satisfied as terrestrial broadband 

customers. 



o The majority of Internet traffic is not latency-sensitive (web browsing, video 
streaming). 

o The latency penalty imposed by the scoring mechanism is arbitrary. The Order 
made no attempt to explain why a 25 point penalty is more accurate than a 5-
point, 10-point, or 50-point penalty. 

• The current bid matrix omits an important element of consumer welfare in extending 
broadband service per the CAF program’s goals – time of service. 

o As discussed in Dr. Scott Wallsten’s paper, the time when a given activity will 
occur is a key component of economic analysis. 

 OMB Circular A-4, which sets out how government agencies are to 
conduct regulatory analyses, directs agencies to consider benefits in the 
near term more highly than benefits later in time. 

o Different broadband technologies have markedly different speeds to market.   
o Consumers who lack broadband service today will benefit more by receiving 

service next year than they will by getting it five years from now. The FCC 
should explain why it takes into account the poorly-studied consumer preferences 
regarding speed and latency and ignores the well-studied effects of time 
preferences. 

o The bidding matrix should take into account consumer time preference in the 
same way OIRA established for regulatory analyses decades ago. 

 



 
 

 

 

 

 

July 20, 2017 

VIA ECFS         
 
Marlene H. Dortch, Secretary       
Federal Communications Commission 
445 Twelfth Street, SW 
Washington, DC  20554 
 
 
Subject:  Ex parte presentation – WC Docket No. 10-90 
  CAF Phase II competitive bidding auctions Public Notice 
 
 
Dear Ms. Dortch: 

On July 13, 2017, the Commission released a draft of a Connect America Fund 
(“CAF”) Phase II auction procedures public notice for consideration at the Commission’s 
August 3, 2017 Open Meeting.1  This letter proposes certain minor changes that the 
Commission should make to the Draft Public Notice before it is considered at the Open 
Meeting. 

Among other things, the Draft Public Notice seeks comment on “the assumptions 
an applicant will need to make about network usage and subscription rates when 
determining whether it can meet the public interest obligations for its selected 
performance tier and latency combination(s).”2  The Draft Public Notice “seek[s] 
comment on whether we should require each service provider to assume a subscription 
rate of at least 70 percent,” noting that some parties “have suggested that we should not 
expect that all end users passed by a Phase II support recipient will subscribe to a 
service package at speeds required by the relevant performance tier, or that they will 
subscribe to the provider’s service at all.”3 

A take-rate metric of this sort is appropriate because it correctly reflects the 
reality that no broadband provider ever achieves 100% subscribership for its service.  In 
an area where a subsidy is necessary, the available revenue from subscription affects 
the provider’s bidding strategy.  This is true whether the provider is planning to deploy 
terrestrial facilities or allocate satellite capacity resources. 

                                                      
1 “Comment Sought on Competitive Bidding Procedures and Certain Program Requirements for 
the Connect America Fund Phase II Auction (Auction 903),” Public Notice (draft), FCC-
CIRC1708-01 (rel. July 17, 2017), available at 
http://transition.fcc.gov/Daily_Releases/Daily_Business/2017/db0713/DOC-345792A1.pdf (“Draft 
Public Notice”) 
2 Id. at 12 ¶ 36.   
3 Id. 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2017/db0713/DOC-345792A1.pdf
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It would be entirely artificial, however, to presume that a broadband provider in a 
new subsidized area will experience a static take rate.  A provider entering a previously 
unserved area will experience an increase in subscribership as time goes by.  This will 
occur in part because customers will become aware of the newly available service over 
time, but also significantly because the build-out of the provider’s network facilities will 
gradually enable it to serve more customers.  Using the Draft Public Notice’s proposed 
70% take-rate factor as an example, it would not be possible for a terrestrial, fiber-based 
provider to serve 70% of the locations in the area it wins in the CAF-II auction until it had 
built out to reach at least that many locations – which, under the Commission’s rules, 
could well be after five years.4 

As a result, it is crucial for the Commission to ensure that the auction mechanism 
adequately captures the variation in time to deployment among service providers.  
Hughes has submitted in this docket a paper by Dr. Scott Wallsten, “A Proposal to 
Incorporate Time-to-Deployment Into CAF Phase II Auction Scoring,” which discusses 
the importance of including this significant element of consumer welfare in the auction 
mechanism.5  For the same reasons, Hughes urges the Commission to incorporate this 
factor into the auctions procedures public notice before it is adopted by the Commission. 

Please direct any questions regarding this filing to the undersigned. 

Sincerely, 

 /s/    
Jennifer A. Manner 
Senior Vice President, Regulatory Affairs 

 
cc: Jay Schwarz 
 Kristine Fargotstein 
 Claude Aiken 
 Amy Bender 

Lisa Hone 
 Alexander Minard 
 Katie King 
 Heidi Lankau 
 Mark Montano 
 Angela Kung 

                                                      
4 See 47 C.F.R. §54.310(c).   
5 See Letter from Jennifer A. Manner, Hughes, to Marlene H. Dortch, FCC, WC Docket No. 10-90 
(filed July 10, 2017), attaching Wallsten, “A Proposal to Incorporate Time-to-Deployment Into 
CAF Phase II Auction Scoring.” 
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A	Proposal	to	Incorporate	Time-to-Deployment	Into	CAF	Phase	II	Auction	

Scoring	
 

Scott Wallsten* 
June 19, 2017 

 
Introduction	

 
The FCC’s CAF Phase II Auction includes a scoring mechanism that weights bids “to reflect the 
value of higher speed and lower-latency services to consumers.”1 More specifically, the Order 
says:  
 

We now adopt weights for the Phase II auction performance and latency tiers that will account for 
the value of higher speeds, higher usage allowances, and low latency, but that will also balance these 
preferences against our objective of maximizing the effectiveness of our funds to serve consumers 
across unserved areas with our finite budget.2 

 
In other words, the Commission concluded that two bids of, say $100, are not of equal value if 
the proposed services offer different speeds, data allowances, or latency. 
 
Just as consumers may place higher values on higher speed and lower latency, they also surely 
place higher value on being able to obtain service more quickly. That is, service available 
tomorrow is worth more than service available in five years. 
 
Therefore, if the Commission’s intent is to score bids as a function of the value of the service to 
consumers, then it should take into account not only speed, data allowance, and latency, but also 
when the service will become available. 
 
This proposal further explains the rationale for including time-to-deployment in the scoring 
mechanism as well as a suggestion for how to implement it. 
 
Chairman	Pai	Wants	to	Make	Economics	an	Integral	Part	of	FCC	Decision-Making	

 
Chairman Pai has made incorporating economic analysis a touchstone of his tenure. A speech he 
gave in April 2017 explained why economic analysis is critical to regulatory decision-making. 
Such decision-making should include the CAF Phase II Auction. 
 

                                                
* This report was prepared on behalf of Echostar. The opinions expressed are mine and not those of the Technology 
Policy Institute. My bio and CV are included as an attachment. 
1 Federal Communications Commission, “In the Matter of Connect America Fund ETC Annual Reports and 
Certifications,” Report and Order and Order on Reconsideration, (February 23, 2017), para. 23, 
https://apps.fcc.gov/edocs_public/attachmatch/FCC-17-12A1.pdf. 
2 Ibid., para. 14. 
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The Chairman noted that the regulator cannot make an informed decision about whether a rule 
will yield net benefits unless it makes an attempt to calculate the expected costs and benefits. He 
quoted former OIRA head Cass Sunstein, who said, 
 

‘It is not possible to do evidence-based, data-driven regulation without assessing both costs and 
benefits, and without being as quantitative as possible.’ Hence, it is the duty of regulators to ‘obtain 
a careful and objective analysis of the anticipated and actual effects of regulations, whether positive 
or negative. We need to look at evidence and data. We need careful assessments before rules are 
issued, and we need continuing scrutiny afterwards.’ I agree.”3 

 
The Chairman went on to quote from a paper by economist and former FCC commissioner 
Harold Furchtgott-Roth, who had introduced the Chairman: 
 

As our host today wrote in his new paper on economics at the FCC, ‘In the dozens of new rules that 
the FCC promulgates each year, one can find no precise statement that resembles an actual cost-
benefit analysis, no projections of benefits or costs over time, no clear weighing of the risks 
associated with various regulatory outcomes, and no plan for reviewing performance over time.” 
This practice significantly raises the odds of policies that do more harm than good, actually 
producing net negative benefits.’4 

 
The Office of Economics and Data that the Chairman has proposed would do more than conduct 
cost-benefit analyses. He said, “I envision it providing economic analysis for rulemakings, 
transactions, and auctions….”5 
 
CAF	Phase	II	Auction	Scoring	Mechanism	Recognizes	that	Broadband	Attributes	Affect	

Consumer	Demand	

 
Auctions—first for spectrum and now for universal service subsidies—are a notable success for 
the FCC and for economics. Reverse auctions for universal service subsidies in particular are an 
important step towards bringing economic rationality to the universal service program. The 
Commission is also beginning to incorporate consumer demand into the universal service 
program through the scoring mechanism. 
 
While empirical research is necessary to determine what the weights in the scoring system 
should be, they generally reflect consumer preferences for higher speed, but with decreasing 
additional willingness to pay as speed increases. Similarly, consumers prefer higher data caps to 
lower data caps and lower latency to higher latency. The scoring mechanism takes these into 
account. 
 
In particular, the scoring mechanism is as follows: 
 

                                                
3 Ajit Pai, “The Importance of Economic Analysis at the FCC” (Federal Communications Commission, April 5, 
2017), https://apps.fcc.gov/edocs_public/attachmatch/DOC-344248A1.pdf. 
4 Ibid. 
5 Ibid. 
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The lower the score, the more competitive the bid. Table 1 shows the performance weights the 
FCC will apply to the bids. While the Commission did not base the weights on any particular 
empirical analysis, the performance weights are consistent with the general finding that 
consumers see diminishing marginal returns to increased speeds.7 
 

Table 1: Phase II Auction Performance Weights8 

Performance Tier Speed Usage Allowance Weight 

Minimum ≥10/1 Mbps ≥ 150 GB 65 

Baseline ≥25/3 Mbps ≥ 150 GB or U.S. median, whichever is higher 45 

Above Baseline ≥100/20 Mbps 2 TB 15 

Gigabit ≥ 1 Gbps/500 Mbps 2 TB 0 

 
Figure 1 shows the scoring as a function of download speed. The graph highlights the implied 
decreasing incremental value of higher speeds via the decreasing slope of the line. 
 

                                                
6 Federal Communications Commission, “In the Matter of Connect America Fund ETC Annual Reports and 
Certifications,” para. 15. 
7 Gregory Rosston, Scott Savage, and Donald Waldman, “Household Demand for Broadband Internet Service,” The 
B.E. Journal of Economic Analysis and Policy 10, no. 1 (September 9, 2010). 
8 Federal Communications Commission, “In the Matter of Connect America Fund ETC Annual Reports and 
Certifications,” para. 17. 
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Figure 1: Score Penalty Points and Download Speed 

 
 
The latency penalty, shown in Table 2, similarly reflects the Commission’s belief that consumers 
prefer lower latency to higher latency, although the Commission declined to conduct any 
research to estimate how much consumers truly value decreased latency. 
 

Table 2: Phase II Auction Latency Weights9 

Latency Requirement Weight 

Low ≤ 100 ms 0 

High ≤ 750 ms & “mean opinion score” of ≥ 4 25 

 
Time	Until	Service	is	Available	Also	Affects	Consumer	Value,	But	Score	Does	Not	Take	

Time	Into	Account	

 
A key component of economic analysis is when a given activity will occur. The sooner 
something will happen, the more it will matter to people. It is for this reason that economic 
analyses discount future events. As OMB Circular A-4, which details how government agencies 
are to conduct regulatory analyses explains, 
 

Benefits and costs do not always take place in the same time period. When they do not, it is incorrect 
simply to add all of the expected net benefits or costs without taking account of when the actually 
occur. If benefits or costs are delayed or otherwise separated in time from each other, the difference 
in timing should be reflected in your analysis…. 

                                                
9 Ibid. 
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The main rationales for the discounting of future impacts are: 
 
(a) Resources that are invested will normally earn a positive return, so current consumption is more 

expensive than future consumption, since you are giving up that expected return on investment 
when you consume today. 

(b) Postponed benefits also have a cost because people generally prefer present to future 
consumption. They are said to have positive time preference. 

(c) Also, if consumption continues to increase over time, as it has for most of U.S. history, an 
increment of consumption will be less valuable in the future than it would be today, because 
the principle of diminishing marginal utility implies that as total consumption increases, the 
value of a marginal unit of consumption tends to decline. 
	

There is wide agreement with point (a). Capital investment is productive, but that point is not 
sufficient by itself to explain positive interest rates and observed saving behavior. To understand 
these phenomena, points (b) and (c) are also necessary. If people are really indifferent between 
consumption now and later, then they should be willing to forgo current consumption in order to 
consume an equal or slightly greater amount in the future. That would cause saving rates and 
investment to rise until interest rates were driven to zero and capital was no longer productive. As 
long as we observe positive interest rates and saving rates below 100 percent, people must be placing 
a higher value on current consumption than on future consumption. 
 
To reflect this preference, a discount factor should be used to adjust the estimated benefits and costs 
for differences in timing. The further in the future the benefits and costs are expected to occur, the 
more they should be discounted….When, and only when, the estimated benefits and costs have been 
discounted, they can be added to determine the overall value of net benefits.10 

 
The scoring mechanism presented in the Order does not take into account time even 
though winning bidders will likely differ in the time required before offering service. As 
a result, it will not be possible to compare meaningfully the scores as calculated by the 
equation presented in the Order. For example, consider two providers each offering 25/3 
service, bidding exactly the reserve price, and latency less than 100 ms, but provider A 
can offer service to only 40 percent of the area in three years while provider B can offer 
service to 100 percent of the area in three years. Each provider’s bid would receive a 
score of 145, yet we know that provider B’s bid yields higher consumer net present value. 
 
While the scoring mechanism does not currently take into account the length of time 
required for buildout, incorporating into the existing scoring framework is simple. 
 
How	to	Incorporate	Discounting	Into	the	CAF	Phase	II	Auction	Scoring	Mechanism	

 
Incorporating discounting into the scoring mechanism requires two additional pieces of 
information: a discount rate and the length of time until the provider can offer service.  
 
How to estimate a social discount rate, or a rate of time preference, has been controversial. For 
regulatory analyses, however, the Office of Management and Budget recommends agencies 
bound their estimates using discount rates of three and seven percent. 
 
                                                
10 Office of Management and Budget, “Circular A-4” (Office of Management and Budget, September 17, 2003), 
https://obamawhitehouse.archives.gov/omb/circulars_a004_a-4/. 
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Providers will not, under the existing rules, include estimates of the time required to offer 
service, although the Order defines a rollout schedule winning bidders are required to meet. In 
particular, they must offer service to 40 percent of locations in the area by the end of the third 
year and another 20 percent each year.11 
 
Given this rollout schedule, the FCC could take either of two approaches for making the time 
adjustment. First, it could require providers to include a rollout schedule in the bid, presumably 
in the form of the number of years they will require to achieve particular milestones. Second, if 
the provider does not specify its own rollout schedule the Commission could assume that the 
bidder will follow the rollout schedule currently in the Order. 
 
Consider an example in which five providers bid for the same area. To simplify the example, 
assume that each provider bids exactly the reserve price. The first four bidders all have low 
latency and offer speeds of 10/1, 25/3, 100/20, and Gigabit/500. The fifth bidder has high latency 
and offers a speed of 25/3. The first four bidders, however, will build out according to the FCC’s 
stipulated schedule.12 The fifth bidder can offer service immediately. 
 
As Figure 2 shows, scoring mechanism as presented by the FCC (the “nominal score” in the 
figure) shows the gigabit service with the lowest score and the high-latency, 25/3 service with 
the highest score—higher even than the 10/1 offer. Discounting to reflect when service actually 
becomes available, however, changes the ordering of the bids. 
 
With a three percent discount rate, the high-latency provider’s score is less than the provider 
offering 10/1 service, though still higher than the provider offering 25/3 and low latency. With a 
seven percent discount rate, the high-latency provider’s score is less than the providers offering 
10/1 and 25/3. In this example, the gigabit provider still wins, and at seven percent the high-
latency provider has the third-lowest score. 
 
In scoring actual bids, the outcomes could be different. This example assumed all bids were 
equal to the reserve price. In reality, a provider’s bid is likely to be a function of the speed 
offered, reflecting generally higher costs of offering higher speeds. Thus, providers offering 
different speeds are likely to have different bids. Additionally, some speed tiers may be 
unfeasible in certain areas.  
 
  

                                                
11 Federal Communications Commission, “In the Matter of Connect America Fund ETC Annual Reports and 
Certifications,” para. 55. 
12 The first milestone is 40 percent coverage by the end of the third year. For this calculation, I assume 10 percent 
incremental coverage for the first two years to account for startup time and 20 percent in the third year. Each year 
after that increases coverage by 20 percent, as per the FCC’s rollout schedule. 
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Figure 2: Scores by Speed and Latency With and Without Discounting 

 
 
The key point is that introducing time discounting will change the ordering of the bids because it 
accounts for the lower value to consumers of service available further in the future.

Nominal score 3% Discount Rate 7% Discount Rate
10/1, low latency 165 185 216
25/3 low latency 145 163 190
100/20, low latency 115 129 151
Gigabit/500, low latency 100 112 131
25/3, high latency 170 170 170
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Wallsten	Short	Bio	

 
Scott Wallsten is President and Senior Fellow at the Technology Policy Institute. He is an economist with 
expertise in industrial organization and public policy. His research focuses on telecommunications, regulation, 
competition, and technology policy. He is also a senior fellow at the Georgetown Center for Business and 
Public Policy. His research has been published in numerous academic journals and his commentaries have 
appeared in newspapers and news magazines around the world. He was the economics director for the FCC's 
National Broadband Plan and has been a lecturer in Stanford University’s public policy program, director of 
communications policy studies and senior fellow at the Progress & Freedom Foundation, a senior fellow at the 
AEI – Brookings Joint Center for Regulatory Studies and a resident scholar at the American Enterprise 
Institute, an economist at The World Bank, a scholar at the Stanford Institute for Economic Policy Research, 
and a staff economist at the U.S. President’s Council of Economic Advisers. He holds a PhD in economics 
from Stanford University.  



 Scott Wallsten 
scott@wallsten.net | 202.730.9441 | @scottwallsten 
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2017. 
 
“Ten Tech Principles to Promote Innovation.” With Thomas Lenard. Technology Policy Institute Working 
Paper. December 14, 2016. 
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Education 
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Stanford University, MA, economics, 1995 
Washington University, BA summa cum laude, economics, mathematics (minor), 1992 

Employment 
Technology Policy Institute, President and Senior Fellow, September 2016 – present. 
Technology Policy Institute, Senior Fellow and Vice President for Research, November 2007 – August 
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Georgetown University, Adjunct Professor, Fall 2013. 
U.S. Federal Communications Commission, National Broadband Task Force, Economics Director, August 
2009 – April 2010 
Stanford University, Lecturer, 2007 – 2009. 
Progress & Freedom Foundation, Senior Fellow and Director of Communications Policy Studies, 
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AEI-Brookings Joint Center for Regulatory Studies, Fellow 2003-2005, Senior Fellow 2005-2006. 
American Enterprise Institute, Resident Scholar, 2003 – 2006. 
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Senior Fellow, Georgetown University Center for Business and Public Policy, 2007 – present. 
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Sciences Computer Science and Technology Board, 2003 – 2007. 
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